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(54) A printing apparatus for selective deposition of printed sheets on supports which are 
adjustable as to height 



(57) A printing apparatus provided with a deposition 
unit (1 5) for printed sheets comprising a number of copy 
trays (16, 17, 18, 1 9) situated one above the other, which 
tables are adjustable as to height independently of one 
another to a deposition position with respect to sheet 
delivery rollers (13) disposed at a fixed height, and to a 
parking position. 

On activation of the printing apparatus (1 ) by a start 
key (6) provided on the printing apparatus (1 ), a control 



system (8) sets the bottom copy tray (16) into a deposi- 
tion position and the other copy trays (1 1, 18, 19) into a 
higher parking position. 

On activation of the printing apparatus (1 ) by a start 
key (7) at a distance from the printing apparatus at a 
workstation (3), the control system (8) selectively sets 
one of the other copy trays (17, 18, 19) into a deposition 
position and the bottom copy tray (16) into a lower park- 
ing position. 
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Description 

The invention relates to a printing apparatus for 
printing sheets and selectively depositing the printed 
sheets on supports which are adjustable as to height 
independently of one another, by means of a sheet dep- 
osition member disposed at a fixed location, each sup- 
port being movable between a highest deposition posi- 
tion and a lowest deposition position in which sheets can 
be deposited on the associated support and each sup- 
port is adapted to be positioned in a parking position in 
which sheets are not adapted to be deposited on the 
associated support and in which the parking position of 
the bottom support is no higher than the lowest deposi- 
tion position of the bottom support and the parking po- 
sition of supports situated above the bottom support is 
higher than the fixed sheet deposition member. A print- 
ing apparatus of this kind is known from European Pat- 
ent 0 532 069. 

Printing apparatus, including apparatus of the type 
indicated above, is increasingly used by different users 
who also send images for printing to the printing appa- 
ratus via an electronic network from a location remote 
from the printing apparatus, and also start the printing 
apparatus at a location remote from the printing appa- 
ratus, e.g. from a workstation at the user's workplace. 
When users of this kind do not proceed to the printing 
apparatus in order to remove the prints directly after the 
sheets printed for them have been completed, but leave 
them there until a suitable time occurs for that purpose, 
there is the risk that there will in the meantime be prints 
from other users, who are not present at the printing ap- 
paratus either, and these prints will land on the previous 
prints and fill the available deposition space at the print- 
ing apparatus. In the case of a printing apparatus of the 
type referred to in the preamble, in which the space re- 
quired for moving the supports up and down is appreci- 
ably less than twice the space occupied by a maximum 
number of sheets to be deposited on the supports, the 
non -removal of said sheets results in a limitation of the 
available deposition space. 

The object of the invention is to provide a printing 
apparatus of the type referred to in the preamble, which 
can be operated both by user at a distance from the 
printing apparatus and by user located at the printing 
apparatus, the printing apparatus eliminating the above 
limitation as far as possible. 

To this end, according to the invention, the printing ap- 
paratus is provided with an control key for setting the 
printing apparatus to the deposition of printing sheets 
on the bottom support. With this setting, each support 
situated above the bottom support is in its parking posi- 
tion and the bottom support is in its deposition position 
and when the printing apparatus is set to deposit printed 
sheets on to a support situated above the bottom sup- 
port then the bottom support is in its parking position 
and the support thereabove selected for deposition is in 
its deposition position. As a result, prints from a user 



who has started the printing apparatus by operating the 
control key on the printing apparatus arrive on the bot- 
tom support and can be removed directly after printing 
by the operator present at the printing apparatus. 
5 A printing cycle of images originating from a workstation 
situated at a distance from the printing apparatus, which 
printing cycle is activated at a printing apparatus, is 
known perse from European Patent 0 208 342. Howev- 
er, when an operator is located at the printing apparatus 
for the purpose of activating the same and immediately 
removes the finished prints, in the printing apparatus ac- 
cording to the invention there are never a large number 
of prints on the bottom support so that the supports sit- 
uated above the bottom support can be lowered to just 
above the parking position of the bottom support in the 
absence of an operator at the printing apparatus, in or- 
der thus to create maximum deposition space for prints 
for which the printing apparatus has been activated re- 
motely by users at their workplace. The automatic pro- 
duction of prints without an operator being located at the 
printing apparatus can be restricted to bulky orders, e. 
g. multiple copy printing of reports, on supports situated 
above the bottom support, while the production of prints 
for which an operator should be located at the printing 
apparatus applies to the rest of the orders, e.g. small 
orders, the users of which are distributed over their own 
workplaces. 

In one advantageous embodiment of the printing 
apparatus according to the invention, the control key is 
formed by a start key on the printing apparatus, which 
when operated not only sets the printing apparatus to 
deposit printed sheets on the bottom support but also 
starts printing of sheets which are to be deposited on 
the bottom support. As a result, no special control key 
has to be provided on the printing apparatus to ensure 
that the printed sheets in the case of prints initiated at 
the actual printing apparatus are deposited on to the bot- 
tom support of a number of supports each independent- 
ly adjustable as to height. 

Preferably, the parking position of the bottom sup- 
port is situated at a fixed predetermined distance below 
the lowest deposition position of the bottom support. As 
a result, the support situated directly above the bottom 
support is movable between its highest deposition po- 
sition and its lowest deposition position without sheets 
deposited on the bottom support having to be removed, 
so that the support situated immediately above the bot- 
tom support can always be placed directly in its deposi- 
tion position, this naturally being advantageous for the 
deposition of printed sheets during an interruption of a 
running print order (i.e., for an intermediate print order). 

In another advantageous embodiment of a printing 
apparatus according to the invention, the top support of 
the supports which are adjustable independently of one 
another is adapted to be placed in its bottom deposition 
position only when there are no sheets situated between 
at least two supports positioned lower than the fixed 
sheet deposition member. As a result, the supports can 
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be placed as close as possible to one another so that a 
high deposition capacity is achieved in a relatively small 
deposition space. 

Other features and advantages of the invention will 
be explained hereinafter with reference to the accom- 5 
panying drawings wherein: 

Fig. 1 shows one embodiment of a printing appara- 
tus according to the invention. 

Fig. 2 shows part of the printing apparatus of Fig. 1 
in a position in which sheets are deposited on the bottom 10 
support. 

Fig. 3 shows the part of the printing apparatus ac- 
cording to Fig. 2 in a position in which sheets are de- 
posited on the top support. 

Fig. 4 shows the part of the printing apparatus of is 
Fig. 2 in a position in which sheets of an intermediate 
print order are deposited on the support situated directly 
above the bottom support. 

Fig. 5 shows the part of the printing apparatus of 
Fig. 2 in which sheets are deposited on the top support 20 
without all the sheets having been removed from the 
bottom support and 

Fig. 6 shows a second embodiment of a part of a 
printing apparatus according to the invention. 

The printing apparatus 1 shown in Fig. 1 comprises 25 
means known per se for printing an image on a receiving 
sheet. These images for printing may be present on orig- 
inal documents fed to a scanning station 2 situated at 
the top of the printing apparatus 1. Images for printing 
can also be presented in digital form at a workstation 3 30 
connected via a network 4 to a control device 8 of the 
printing apparatus t. A printing cycle for copying a set 
of originals presented at the scanning station 2 is started 
by operating a start key 6 present on the operating panel 
5 of the printing apparatus 1 . A printing cycle for printing 35 
a set of images presented at the workstation 3 can be 
started by operating a start key 7 at the workstation 3, 
via control device 8 (hereinafter referred to as automatic 
printing) or by operating the start key 6 on the operating 
panel 5 of the printing apparatus 1 (hereinafter referred 40 
to as semi-automatic printing). 

In the semi-automatic printing described in European 
Patent Application 0 208 342, a set of images for printing 
is transmitted via a network from the workstation to the 
printing apparatus, but printing is not started until the 4$ 
operator, after receiving the print order at the printing 
apparatus 4, has operated the start key. This semi-au- 
tomatic printing offers the operator the opportunity of 
checking the settings at the printing apparatus, and 
changing them if necessary, directly prior to the opera- so 
tion of the start key and in order to remove the prints 
immediately after completion of the print order. In the 
case of print orders of a limited size carried out on a 
high-speed printing apparatus, e.g. a printing apparatus 
which can produce more than 80 prints per minute, the ss 
time between operating the start key and completion of 
the printing is so short that the operator hardly considers 
this to be a waiting period and hence remains at the 



printing apparatus until the prints are ready for removal. 
Prints made in this way will therefore normally not stay 
at the printing apparatus since the person giving the or- 
der for these prints is in the immediate vicinity. Thus 
there is little risk of a large number of semi-automatic 
prints collecting at the printing apparatus and causing 
congestion there. In the case of extensive print orders 
which take up a lot of time, the person giving the print 
order will probably not wait at the printing apparatus for 
the entire period until his prints are ready, but will use 
this time for other activities, e.g. at a workstation remote 
from the printing apparatus. In this case, it is accordingly 
not very rational to compel a person giving a print order 
from his workstation to start the print order at the actual 
printing apparatus, and it is more logical to start such 
extensive print orders automatically from the worksta- 
tion. The person giving the order or the operator does 
not then need to go to the printing apparatus until his 
prints are ready. To summarise, therefore, a distinction 
can be made between the following types of print orders: 

1 ) Print orders consisting of copying a set of original 
documents offered from a scanning station present 
on the printing apparatus (hereinafter referred to as 
"copying"), 

2) Print orders (of limited size) offered from a work- 
station connected via a network to the printing ap- 
paratus and started by operation on the printing ap- 
paratus (hereinafter referred to as "interactive or 
semi-automatic printing"), and 

3) Print orders (of extensive size) offered and start- 
ed from a workstation connected to the printing ap- 
paratus via a network (hereinafter referred to as 
"automatic printing"). 

In the printing apparatus 1 shown in Fig. 1, sheet 
transport path 10 forms the path for discharging sheets 
printed in the printing apparatus to a sheet finishing sta- 
tion 1 1 . The finishing station 1 1 contains a sheet collect- 
ing tray 12 (not shown in detail), in which a number of 
printed sheets each belonging to a set can be collected 
and stapled, whereafter delivery roller pairs 13 deliver 
the set to a sheet delivery unit 1 5 forming part of a sheet 
delivery station 11. The sheet delivery unit 15 contains 
four copy trays 16, 17, 18 and 19 situated one above 
the other and each being settable to a deposition posi- 
tion with respect to the horizontal delivery path formed 
by the delivery roller pair 13, in order to receive sheets 
delivered by the delivery roller pair 1 3. The vertical dis- 
placement of the copy trays can be effected by means 
of the displacement mechanism described in European 
Patent 0 532 069, in which the selected copy tray or the 
top sheet thereon is always situated just beneath the 
delivery path formed by the delivery roller pair 13. 
In Fig. 1 , the bottom copy tray 16 is shown in a bottom 
deposition position, in which a maximum number of 
sheets are situated on the copy tray 16 and the copy 
trays 17, 18 and 19thereabove are in parking positions 
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which are situated above the delivery path formed by 
the delivery roller pair 13. 

Since the copy trays 17, 18 and 1 9 are adjustable as to 
height independently of copy tray 16, the top copy tray 
1 9 can - after the sheets have been removed from copy 
tray 16 - also be placed in a deposition position without 
the bottom copy tray 1 6 having to be moved further than 
in its bottom deposition position shown in Fig. 1 . 
As a result, the finishing station 11 with the sheet deliv- 
ery unit 15 next to it is very suitable for placing at the 
top of a printing apparatus 1 , the top of which is situated 
with the scanning station 2 at a normal working height 
of about 100 cm for a standing operator. In the printing 
apparatus shown in Fig. 1 with the finishing station 11, 
the removal height for sheets deposited on the copy 
trays 16,17,18 and 1 9 is between 1 00 cm and 1 60 cm 
for a total sheet delivery capacity of about 3000 sheets. 
The sheet deposition level determined by fixed delivery 
rollers 1 3 is approximately 1 33 cm, and this level corre- 
sponds to the deposition level at which the bottom copy 
tray 16 is in its lowest deposition position. 
The combination of high deposition capacity and limited 
overall height is made possible by using the printing ap- 
paratus in accordance with the steps of the invention, i. 
e. by using the bottom copy tray 16 solely for the depo- 
sition of prints the print cycle of which is initiated with a 
setting key on the printing apparatus, so that the oper- 
ator who carries out this setting can also remove the de- 
posited prints shortly thereafter, thus giving the copy 
trays situated thereabove the opportunity of coming into 
their deposition position and receiving prints whose print 
cycle has been initiated from a workstation 3 remote 
from the printing apparatus. 

The operation of the printing apparatus according 
to the invention will now be explained further with refer- 
ence to Figs. 2 to 5, which illustrate in greater detail and 
in different positions the deposition station 11 shown in 
Fig. 1. 

Fig. 2 shows the situation in which the copy trays 16, 
17, 18, 19 disposed one above the other each carry a 
maximum number of sheets, the bottom tray 1500 
sheets and each of the trays situated thereabove 500 
sheets, making a total of 3000 sheets. The ergonomic 
removal height is between 1 00 and 1 60 cm from the floor 
in the case of a delivery height of between 1 30 and 1 40 
cm from the floor (ergonomic in order to remedy mal- 
function and refill staples at the collecting tray 1 2 at the 
same height). 

In the case of a delivery height of about 1 35 cm : the 
top three copy trays 17, 18 and 19 with a maximum 
number of 500 sheets to be deposited on each tray, are 
situated beneath the delivery level of delivery roller pair 
1 3, at least if there are no sheets on the bottom copy 
tray 16. This situation is shown in Fig. 3. Thus in the 
absence of sheets on the bottom copy tray 16, sheets 
can be deposited on each of the trays 1 7, 1 8 and 1 9 to 
their maximum capacity of 500 sheets, without sheets 
having to be removed in the meantime from one of the 



trays 17, 18 and 19. It is preferable to start depositing 
sheets on the trays 17, 18 and 19 at tray 17 and then 
continue on tray 18 and 19. The reason for this is that 
tray 17 can come most quickly into the deposition posi- 
$ tion from its parking position situated directly above the 
delivery level, and because it is only on deposition of 
sheets on the top tray 1 9 that all the sheets have to be 
removed from the bottom copy tray, this situation being 
shown in Fig. 3. It is also preferable initially to place the 

io trays 17, 18 and 19 directly above one another above 
the delivery level so that they can be moved most rapidly 
into the deposition position. 

To summarise, a situation arises in which, without 
interruption to the removal of sheets, the top three copy 

15 trays 17, 18 and 19 can first be successively loaded 
each with 500 sheets and then, by placing the copy trays 
17, 18 and 19 in a position above the delivery level 
formed by delivery roller pair 13 (Fig. 2), copy tray 16 
can be placed in its top deposition position just beneath 

20 the delivery level. 

In order to ensure that the top three copy trays 17, 
18 and 1 9 can without difficulty be placed in any possible 
deposition position, no sheets should be situated on the 
bottom copy tray 16, as already stated. The risk of 

25 sheets remaining on the bottom copy tray 1 6, and being 
entrained immediately after their deposition, is greatest 
when sheets are deposited on the bottom copy tray 16 
only when the operator is situated at the printing appa- 
ratus during the making of his prints, so that directly after 

30 the completion of the print order intended for him the 
operator can immediately take away his prints. Accord- 
ing to the invention, this is achieved by allowing a print 
order to take place with deposition on the bottom copy 
tray 16 only when the operator operates an adjustment 

35 key on the printing apparatus. A print order of this kind 
may consist of a copying order, in which an operator 
presents originals for copying to the scanning station 2 
on the printing apparatus or a print order in which an 
operator automatically sends to the printing apparatus 

40 1 via a network 4 information for printing from a work- 
station 3 situated at a distance from the printing appa- 
ratus 1 , and printing does not start until a start key 6 on 
the operating panel 5 of the printing apparatus 1 has 
been operated (semi-automatic or interactive printing). 

45 a print order with sheets deposited on the top three trays 
can be completely controlled from a workstation 3 situ- 
ated at a distance from the printing apparatus 1, hence 
both the sending of information for printing and the ac- 
tuation of the printing apparatus by means of key 7 (au- 

50 tomatic printing). 

Automatic printing with sheets deposited on copy 
trays 17, 18 and 19 can be interrupted at any time for a 
copying order or a semi-automatic print order. In such 
cases, the copy tray 17, 18 and 19 reserved for auto- 

55 matic print orders is temporarily set in a parking position 
above the delivery roller pair 13. When the prints made 
during the interruption are removed from the bottom 
copy tray 16 directly after completion of the order, the 
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automatic print order can be resumed with deposition 
on the top copy trays up to their maximum capacity (Fig. 
3). It, however, sheets remain on the bottom copy tray 
1 6, then a downward displacement of the top three copy 
trays is restricted, for example, to the bottom two copy 
trays 17 and 18 of the top three copy trays 17, 18 and 
1 9. From a delivery position occupied by one of the copy 
trays 17, 18 or 19, the printing apparatus 1 can be di- 
rectly adjusted to the making and deposition of printed 
sheets on the bottom copy tray 1 5 by activating the print- 
ing apparatus by means of the start key 5 on the oper- 
ating panel 4 of the printing apparatus. In these condi- 
tions the copy trays 17, 18 and/or 1 9 move up to above 
the delivery roller pair 1 3 without deposited sheets hav- 
ing to be removed from these trays, as shown in Fig. 1 . 

Fig. 4 shows a sheet delivery unit 15 in the case of 
a printing apparatus 1 according to another aspect of 
the invention in which the copy tray 1 7a situated directly 
above the bottom copy tray 16a is intended to enable 
sheets to be deposited at all times, even when there is 
a predetermined maximum number of sheets on the bot- 
tom copy tray 16a. This desired situation may occur if 
an operator wishes to interrupt a (long) running print or- 
der in which prints are deposited on the bottom copy 
tray 16a, in order to make in the interim a (short) print 
order. By so restricting the predetermined maximum 
number of sheets to be deposited on the bottom copy 
tray 16a (e.g. to 1000 sheets instead of 1500 sheets), 
the copy tray 17a situated directly thereabove can al- 
ways be placed in a deposition position by moving the 
bottom copy tray 16a from the bottom deposition posi- 
tion further down over a distance corresponding to the 
height occupied by the sheets of the intermediate order 
which are to be inclusively deposited by means of copy 
tray 17a. 

Fig. 4 shows the situation in which this copy tray 
17a specially reserved for intermediate orders carries 
the predetermined maximum number of sheets, e.g. 250 
sheets. Intermediate orders are started by operating an 
intermediate start key 20 intended specially for the pur- 
pose on the operating panel 5 (see Fig. 1 ). 

Fig. 5 shows a sheet delivery unit 15 in the case of 
a sheet printing apparatus 1 according to yet another 
aspect of the invention wherein the deposition capacity 
of the bottom copy tray 16b is further restricted (e.g. to 
500 sheets) in comparison with the embodiment shown 
in Fig. 4 : in such manner that the top two copy trays 1 8a 
and 1 9a can always be placed in a working position for 
the deposition of sheets thereon up to a predetermined 
maximum capacity without sheets deposited on the bot- 
tom support 16b having to be removed. 

Fig. 6 shows an embodiment of a sheet delivery unit 
15' in which the top copy tray 19a is arranged to receive 
sheets which as considered in the deposition direction 
are longer than the sheets which can be deposited on 
the other copy tray 16, 17 and 18. To this end, that side 
of the copy tray 19a which is situated opposite the de- 
livery roller pair 1 3 is provided with an abutment strip 21 



which can be extended into the position shown in Fig. 6. 

A sensor (not shown) which detects the extended 
position of abutment strip 21 delivers a signal to the con- 
trol device 8 of the printing apparatus 1 in order to ex- 
5 elude the copy tray 1 9a for the deposition of sheets in a 
format smaller than the position corresponding to the ex- 
tended position of the abutment strip 21. As explained 
hereinbefore, the printing apparatus 1 can thus be ar- 
ranged for: 

10 

the deposition of print orders started at the printing 
apparatus 1 (copying orders and interactive print or- 
ders) on the bottom copy tray 16, 16a or 16b up to 
a predetermined maximum (1500, 1000 or 500 
is sheets respectively). The printing of different orders 
can be separated Irom one another by banner pag- 
es preceding each order, 

the deposition of prints made during an interruption 
to a running print order, on the copy tray 17a situ- 

20 ated directly above the bottom copy tray 16a, to a 
predetermined maximum (e.g. 250 sheets), where- 
in printed sheets ol the interrupted print order do not 
have to be removed beforehand, 
the deposition of large-format prints on a top copy 

25 tray 19a adapted thereto, up to a predetermined 
maximum (e.g. 500 sheets), 

the deposition of print orders (automatic print or- 
ders) started from a workstation 3 situated at a dis- 
tance from the printing apparatus, on the copy tray 
30 1 8a situated directly beneath the top copy tray 1 9a, 
up to a predetermined maximum (e.g. 500 sheets). 

Because of the different deposition locations where 
prints of a print order can arrive, it is advantageous to 

35 provide the delivery unit 1 5 with a display showing ther- 
eon the copy tray from which prints of any specific print 
order can be removed. 

Instead of the embodiments of the delivery unit 15 
described hereinbefore, in which each copy tray is sep- 

40 arately adjustable as to height, an embodiment is pos- 
sible in which the top three copy trays are adjustable in 
height as a unit. This simpler and cheaper embodiment 
retains the advantage that there is no need for the entire 
deposition capacity of the delivery unit 15 to fit beneath 

45 the delivery level formed by the delivery roller pair 13, 
but it is also less flexible, tor example because the dep- 
osition situation shown in Fig. 5 can no longer be 
achieved. 
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Claims 

1. A printing apparatus (1 ) for printing sheets 

and selectively depositing the printed sheets on 
supports (16, 17, 18, 19) which are adjustable as to 
height independently of one another, by means of 
a sheet deposition member (1 3) disposed at a fixed 
location, each support (16, 17, 18, 19) being mov- 
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able between a highest deposition position and a 
lowest deposition position in which sheets can be 
depositedon the associated support (16, 17, 18 : 19) 
and each support (16, 17, 18, 19) is adapted to be 
positioned in a parking position in which sheets can- 5 
not be deposited on the associated support (1 6 : 1 7, 
18, 1 9) and in which the parking position of the bot- 
tom support (16) is no higher than the lowest dep- 
osition position of the bottom support (16) and the 
parking position of supports (17, 18, 19) situated io 
above the bottom support (16) is higher than the 
fixed sheet deposition member, characterised in 
that the printing apparatus (1) is provided with a 
control key (5) for setting the printing apparatus to 
the deposition of prinied sheets on the bottom sup- is 
port (16). 

2. A printing apparatus according to claim 1 , 
characterised in that the control key is formed by a 
start key (6) on the printing apparatus (1) : which 20 
when operated also starts printing of sheets which 
are to be deposited on the bottom support (16). 

3. A printing apparatus according to claim 1 or 2, 
characterised in that the parking position of the bot- 25 
torn support (16) is situated at a fixed predeter- 
mined distance beneath the lowest deposition po- 
sition of the bottom support (16a). 

4. A printing apparatus according to any one of 30 
the preceding claims, characterised in that the top 
support (19) of the supports (16, 17, 18, 19) which 
are adjustable independently of one another is 
adapted to be placed in its bottom deposition posi- 
tion when there are no sheets situated between at 35 
least two supports (16a, 17a and/or 17a, 18a) posi- 
tioned lower than the fixed sheet deposition mem- 
ber (13). 

5. A printing apparatus according to any one of 40 
the preceding claims, characterised in that the top 
support (19a) of the supports adjustable independ- 
ently of one another is adjustable to support sheets 
which have a larger format than sheets which are 
adapted to be deposited on the supports (16, 17, 45 
18) situated beneath the top support (1 9a). 
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